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The idea that human well-being (WB) can be supported and even enhanced by using, producing, buying, selling and consuming less 'stuff' is anathema to many living under consumer capitalism. Yet a growing research literature actually finds that frequent engagement in pro-ecological behaviours (PEBs) is positively correlated with personal WB. This paper reviews data relevant to three possible explanations for the apparent compatibility of PEBs and WB: (i) engaging in PEBs leads to psychological need satisfaction, which in turn causes WB; (ii) being in a good mood causes people to engage in more prosocial behaviours, including PEBs; and (iii) personal characteristics and lifestyles such as intrinsic values, mindfulness and voluntary simplicity cause both PEBs and WB. Because each explanation has some empirical support, I close by reflecting on some relevant interventions and policies that could strengthen each of these three pathways and thereby promote living both well and sustainably.
This article is part of the themed issue 'Material demand reduction'.
Overview of the paper
Allwood et al. [1] introduced the idea of 'material efficiency' as one means of addressing the many ecological challenges the world faces in the twentyfirst century. They conceive of material efficiency as involving 'the pursuit of technical strategies, business models, consumer preferences and policy instruments 2. Empirical evidence for a positive correlation between well-being and proecological behaviours
To my knowledge, the first piece of quantitative evidence which directly showed that a happy life might be consistent with a more ecologically sustainable life came from a study conducted during the Christmas holiday. Kasser & Sheldon [5] found that US adults and college students reported higher levels of WB in the two weeks around Christmas to the extent that they engaged in more environmentally friendly practices during the holiday (e.g. giving environmentally friendly or charitable gifts, using organic or locally grown foods). Brown & Kasser [6] followed up on this result in two studies. In Study 1, the happiness of US middle and high school students was positively correlated with a summary measure of how frequently they engaged in 10 PEBs (e.g. re-using paper and plastic bags). In Study 2, the overall WB of North American adults (measured via life satisfaction and pleasant versus unpleasant emotional experiences) was positively correlated with a summary measure of how frequently they engaged in over 50 PEBs (including recycling, eating vegetarian meals, re-using products and participating in ecologically relevant political actions). Since these initial demonstrations that a happy life and an ecologically sustainable life are potentially compatible, several other studies have replicated the finding. 1 Positive correlations between personal WB and PEBs that involve recycling, green purchasing and/or reducing consumption have been reported in samples of North American adults [7] (MT Schmitt, LB Aknin, J Axsen, RL Shwom 2016, unpublished manuscript, Simon Fraser University), British households [8] , German adults [9] , Swedish adults [10] (although see [11] for a study with nonsignificant correlations), Spanish adults [12] , Mexican undergraduates and adults [13, 14] , and Chinese adults from 14 cities [15] . Another study of over 23 000 participants from dozens of nations also found a significant positive association between life satisfaction and engagement in PEBs, even after controlling for a host of demographic variables and for general proenvironmental attitudes [16] .
Most of the studies listed above used summary measures of PEBs that included a variety of types of behaviours, only some of which are directly relevant to material efficiency. A few studies have, however, reported statistical associations between happiness and specific behaviours of the sort that can increase material efficiency. For instance, Welsch & Kuhling's [16] cross-cultural study found consistent positive associations between life satisfaction and choosing 'household products that you think are better for the environment' and deciding 'for environmental reasons to re-use or recycle something rather than throw it away'. Binder & Blankenberg [8] found positive associations between life satisfaction and how frequently people buy recycled paper products, shop with a reusable bag, walk or cycle for short journeys, and carpool with others. And MT Schmitt, LB Aknin, J Axsen, RL Shwom (2016, unpublished manuscript, Simon Fraser University) reported significant positive associations between life satisfaction and 37 of the 39 distinct proenvironmental behaviours they examined, even after controlling for a variety of demographic factors. See table 1 for some of the associations that they reported between life satisfaction and behaviours relevant to material efficiency.
Sharing resources is another way to increase material efficiency (see Frenken [17] ), and so I took the occasion of writing this paper to examine relations between life satisfaction and engagement in a variety of sharing behaviours that were assessed in a 2014 poll of over 1700 US adults [18] . Table 2 reports comparisons between those who never or very rarely (i.e. once per year) engaged in these sharing behaviours versus those who did so at least once per month. As can be seen there, while shopping at stores or on websites that specialize in used materials was not significantly associated with life satisfaction, individuals who reported relatively frequent use of institutions or businesses that facilitated sharing of books, tools, bikes, cars, rides and lodging reported higher life satisfaction than did those who never or rarely engaged in those sharing behaviours.
In sum, findings from 13 different studies spanning several nations and tens of thousands of subjects reveal a consistent significant positive correlation between people's reports of their WB 1 I used several strategies to find studies examining the correlation between PEBs and WB. First, I entered relevant search terms (e.g. pro-ecological behaviour, well-being, happiness) into the Google Scholar and PsychINFO search engines. Second, I conducted descendancy searches on key articles that had tested for this correlation (i.e. Kasser & Sheldon [5] ; Brown & Kasser [6] ). Third, I conducted ancestor searches by examining the reference sections of relevant articles that I had located. Finally, I wrote to one listserv and several specific authors, asking for any unpublished work they might have on this topic. I included in this review only studies that had examined the correlation between PEBs and WB at the level of the individual person (as opposed to the nation), but otherwise included any study that I could find (published or unpublished) that had measured both PEBs and WB. and their engagement in PEBs, including behaviours specifically relevant to some strategies that Allwood et al. [1, 2] argue can increase material efficiency (see also Whitmarsh et al. [19] ). While these studies converge on a similar conclusion, many methodological critiques can be levied against them. For example, most used cross-sectional designs, leaving unanswered the question of how changes in WB correlate with increases or decreases in people's engagement in PEBs. Most of the studies also rely on retrospective self-reports of both WB and PEBs. 
of samples is needed to determine if these correlations replicate in other nations and with people from varying socio-economic strata.
It would also be especially helpful to investigate more systematically how WB correlates with engagement in PEBs that vary in their ecological impact and in their contribution to the economy. Regarding ecological impact, is it the case that WB is only positively associated with engaging in PEBs that result in relatively small reductions in material demand (e.g. avoiding plastic shopping bags)? Do similar positive correlations occur for PEBs that are more ecologically beneficial (like avoiding airline travel or living in a small home)? This is clearly a crucial question if the ultimate goal is to reduce ecological impact. Regarding economic outcomes, while many PEBs seem contrary to current models of economic growth (e.g. using the public library), others might contribute to forms of 'new' economic growth (e.g. buying products made from recycled material). How does WB related to engagement in PEBs that vary in this regard?
Explaining the positive relationship between well-being and pro-ecological behaviours
In addition to the methodological critiques just described, there is yet another problem: all of the studies described above are based on correlational data, and, as the refrain goes, correlational data cannot yield causal conclusions. The observed consistent positive correlation between PEBs and WB might occur because engaging in PEBs leads to increases in people's WB, because people high in WB are more likely to engage in PEBs, or because some third set of variables explains the correlation between WB and engagement in PEBs. As will be seen in the three sections that follow, while the literature is sparse in many regards, some relevant evidence exists for each of these pathways. Figure 1 presents a model incorporating each pathway and highlighting some of the more specific explanations for this correlation that are discussed below.
(a) Pro-ecological behaviours lead to well-being This pathway would suggest that when people engage in PEBs, they have some experiences or develop some personal features that support or enhance their WB. Elsewhere I have discussed the relevance of this pathway for both PEBs [20] and thrifty behaviours [21] by applying ideas from self-determination theory (SDT) [22] [23] [24] , one of psychology's best-validated theories of motivation and WB. SDT claims that both personal WB and high-quality motivation for an activity result when people experience the satisfaction of inherent psychological needs for competence, relatedness and autonomy. Competence needs are satisfied when individuals feel able to engage successfully in a valued behaviour (e.g. I feel able to write this paper in a clear, compelling fashion). Relatedness needs are satisfied when individuals feel close to and accepted by others (e.g. I feel connected to and liked by the other people attending the meeting for which I wrote this paper). Autonomy needs are satisfied when individuals choose to engage in a behaviour rather than feeling compelled to do it (e.g. I decide to write this paper because it is an interesting challenge that fits my values, rather than because it will help me get promoted or avoid the censure of my colleagues). Substantial evidence far beyond the scope of this paper documents the importance of these three needs for promoting optimal motivation and WB [22] [23] [24] (see also Gough [25] for another perspective on needs). This SDT-based analysis suggests that if engaging in PEBs helps to satisfy people's psychological needs, higher levels of WB would result [20, 21] . Consider, for example, that growing one's own food, repairing one's own bicycle, or figuring out a clever new use for an old item each have the potential to provide a far greater feeling of competence than do going to the grocery store, buying a new bicycle or throwing away an item. Similarly, engaging in the kinds of sharing based institutions described in table 2, joining a community-supported agriculture programme, or engaging in political actions are PEBs that can bring one into contact with other people, thereby potentially satisfying relatedness needs. Autonomy needs could also be satisfied by PEBs, both because such behaviours are currently not compelled in most nations and because one can take on interesting challenges and can express one's values while trying to enact them.
Some empirical support for this pathway comes from work showing that people experience a variety of satisfactions when they engage in conservation behaviours [26] and thrifty behaviours [27]. Aknin et al. [28] have also shown that prosocial spending can promote personal WB, a finding that replicates in numerous nations; this suggests that those PEBs that involve prosocial spending might help satisfy relatedness needs. Probably the most direct evidence that PEBs can provide need satisfaction comes from the work of MT Schmitt, LB Aknin, J Axsen, RL Shwom (2016, unpublished manuscript, Simon Fraser University). These researchers asked independent raters to assess the degree to which PEBs are financially expensive, take a lot of time, take a lot of personal effort, provide social interaction and build social relationships. Results showed that the PEBs most strongly correlated with life satisfaction were those involving more effort (e.g. making one's own products) and more social interactions/relationships (e.g. attending environmental meetings). From an SDT point of view, these results suggest that those PEBS that provide more competence feedback and opportunities for relatedness hold special promise for improving WB.
While this pathway holds promise for explaining the positive relationship between PEBs and WB, substantially more empirical work is necessary. For example, researchers could conduct in vivo diary studies of people's experiences of competence, relatedness and autonomy while they are engaged in PEBs (versus other control behaviours). Experiments could also be designed in which participants are randomly assigned to engage in PEBs (versus some control activity) and then experiences of need satisfaction and WB are directly assessed.
(b) Well-being causes more pro-ecological behaviours Lyubomirksy et al. [29] reviewed an array of outcomes associated with being happy, including being healthier and more successful at work, and, most relevant to this article, engaging in prosocial behaviours. They summarized numerous cross-sectional studies reporting that, compared with less happy people, happy people are more likely to volunteer, cooperate and help others, to be good organizational citizens in the workplace, and to donate money and blood. More importantly in the present context, Lyubomirksy et al. [29] also reviewed a dozen or so studies showing that individuals experimentally induced to be in a happy mood later behaved in more prosocial ways than did those in a control group. For example, just reminiscing about positive events in one's life or answering positively toned questions like 'If I set my mind to it, I can make things turn out fine' causes people to be more likely to volunteer, donate, and help others.
Although none of the studies reviewed by Lyubomirksy et al. [29] assessed PEBs, the fact that many PEBs involve a sense of helping and being a good citizen suggests that feeling happy might cause people to engage in more PEBs. Why might that be? According to Lyubomirksy et al. [29] , positive moods might lead people to view themselves as being more generous, to anticipate that helping others will lead to positive outcomes (like expressions of gratitude), and to have more positive views of others and therefore believe that one should act beneficently towards them.
A clear next step for testing this pathway would be to determine whether experimental manipulations that put people into a pleasant (versus neutral or unpleasant) mood increase the likelihood that they express concern for the environment or engage in PEBs like recycling, re-using objects or choosing low resource ways to accomplish a task.
(c) Other variables explain the relationship between well-being and pro-ecological behaviours
When Dr Brown and I first set out to systematically explore the association between WB and PEBs [6] , we assumed that living well and sustainably were compatible because each was an outcome of other psychological and lifestyle factors. We examined three specific factors: (i) the extent to which people value intrinsic life aspirations (for personal growth, close relationships and connection to the community) relatively more than extrinsic life aspirations (for money, image and status); (ii) how mindful individuals are, in terms of being aware of and accepting of their experience; and (iii) whether they pursue a voluntary simple lifestyle in which they had downshifted, choosing to earn, work, and spend less than they might otherwise. As predicted, each of these three factors was positively associated with both PEBs and WB in our adult sample (although values and mindfulness were especially powerful in explaining the correlation between these variables). Thus, this pathway suggests that PEBs and WB are compatible because each results from focusing on a particular set of aims in life, having a particular psychological mindset, and/or living a particular lifestyle. In the ensuing decade, evidence has continued to accumulate that these three psychological and lifestyle factors predict both PEBs and WB. Let us explore each of these factors in a bit more detail next.
(i) Values
The contrast between intrinsic and extrinsic values was first introduced by Kasser & Ryan [30] and has since been validated cross-culturally [31] . In essence, intrinsic values and goals are understood to express the pursuit of inherent psychological needs (i.e. the needs for autonomy, competence and relatedness specified by SDT [22] [23] [24] ), whereas extrinsic values and goals are understood to concern the attainment of external rewards and praise. Dozens of studies document that when people prioritize extrinsic, materialistic aims at relatively high levels compared with intrinsic aims, they experience lower levels of personal WB; these effects appear to occur because intrinsic aims provide higher levels of need satisfaction than do extrinsic aims [32, 33] . What is more, although extrinsic goals support consumer capitalism's mandates to earn and spend at high levels, intrinsic goals instead focus individuals on inner satisfactions that require little if any money and relatively few possessions; as such, focusing on such goals can promote living in more ecologically sustainable ways. Numerous (albeit fewer) studies also provide further support for this claim [34] .
(ii) Mindfulness
Mindfulness is the psychological experience of receptively and non-judgementally attending to one's experience [35] . While the concept was introduced hundreds of years ago by religious thinkers (most notably in the Buddhist tradition), only in recent decades has it has become widely researched in psychology and other health-related fields. Dozens of studies, including experimental interventions, document that numerous cognitive, WB and physical health benefits result from mindfulness [36, 37] . A smaller literature also provides additional evidence that mindfulness can promote PEBs [7, 38, 39] (A Panno, M Giacomantonio, G Carrus, F Maricchiolo, S Pirchio, L Mannetti 2017, unpublished manuscript, Roma Tre University). Although the pathways for this effect remain unclear, it is likely that being mindful helps people recognize that they have 'enough', and therefore be less concerned with amassing money and possessions [40] .
(iii) Voluntary simplicity/downshifting
This third lifestyle factor involves a choice to earn, work and spend less than one might otherwise, i.e. to live contrary to the consumer capitalist lifestyle. Although seemingly modern in many respects, many philosophical, religious and political traditions have long held that choosing to downshift and to live a voluntarily simple lifestyle provides a more meaningful life than does scrambling after money and possessions [41, 42] (see also Xenos [43] ). Since Brown & Kasser's [6] initial empirical demonstration that voluntary simplifiers are happier than mainstream Americans, two other studies have replicated this result [44, 45] (although [46] did not). Other research has shown that focusing on 'time affluence' rather than 'material affluence' (i.e. downshifting) is also associated with higher levels of WB [47, 48] . Some of these studies have explored the mediating processes involved, demonstrating that the higher WB levels of those who downshift are explained in part by their reductions in consumer desires, their focus on intrinsic values, and their relatively high satisfaction of needs for autonomy, competence and relatedness. In terms of ecological outcomes, Nassen & Larsson [49] found that reduced work hours were associated with reduced energy use and greenhouse gas emissions in Swedish households, and Kennedy et al. [46] reported that Canadian voluntary simplifiers engaged in more sustainable household practices than did mainstream Canadians. Such findings fit well with three cross-national demonstrations that lower work hours are associated with lower per capita national carbon emissions and ecological footprints [50] [51] [52] . Importantly, the ecological benefits of downshifting seem to be due less to voluntary simplifiers having extra time to engage in PEBs and instead more because a reduction in work hours usually translates into reduced income, which, in turn, lowers consumption and the chance of the rebound effect (i.e. the tendency to use the money saved by PEBs on other consumption).
(iv) Summary
While there are surely other variables that might explain the positive correlation between PEBs and WB, a fair bit of empirical evidence shows that the three variables reviewed above are correlated with both outcomes. Unlike the other two pathways, a bit more experimental and quasi-experimental evidence also exists for this pathway. For example, momentary activation of extrinsic, materialistic values decreases people's recycling behaviour and concern for resource conservation, as well as their momentary WB, whereas priming intrinsic values leads people to care more about environmental issues and to propose more sustainable policy recommendations [53] [54] [55] [56] . Similarly, as noted above, meta-analytic work confirms that training in mindfulness meditation can increase WB. Further, one quasi-experimental intervention shows that increases in mindfulness resulting from training can lead to reductions in financial desires, leading people to feel they have 'enough' [40] ; this, in turn, probably dampens the consumer behaviours that typically lead to high ecological footprints.
These few experimental studies aside, most of the conclusions reviewed in this section are still based on only a handful of studies conducted in just a couple of nations; far more work is necessary to determine the generalizability of these relationships. Further, compared with research on mindfulness and intrinsic/extrinsic values, far less work has been done on voluntary simplifying/downshifting; experimental work would be particularly helpful, although difficult to do practically. It would also be useful to know whether a curvilinear relationship exists between downshifting and WB; perhaps, for some individuals at least, moderate reductions in consumption yield increases in WB, but past a certain point, further reductions decrease WB.
Some reflections on interventions and policy
As has hopefully been demonstrated, each of the three pathways presented in figure 1 appears to help explain the positive correlation between PEBs and WB. In this section, I reflect briefly on some of the interventions and policies derived from these explanations that hold promise for both motivating people to engage in PEBs and delivering human WB.
(a) If pro-ecological behaviours cause well-being If engaging in PEBs causes WB through the need satisfying paths described above, intervention and policy attempts would do well to focus on maximizing how competent, related and autonomous people feel when engaging in PEBs. Others have written about how to apply SDT in ecological contexts [57, 58] and the approach has already guided specific, successful interventions [59] [60] [61] , so I will just make a couple of brief comments here relevant to each need.
Regarding competence, building people's skills for PEBs is particularly important in order to sustain motivation [26] ; if people want to engage in a PEB but keep failing in their attempts, that motivation will not last for long. Skill-building is also particularly crucial to include in policy and interventions because many people have failed to develop many of the skills relevant to PEBs (e.g. growing one's own food, fixing an engine) as they have instead followed the consumer capitalism mandate to 'outsource' such activities. Regarding relatedness, I share my favourite example, which is the story of an Amish farmer whose barn blew down [62] . Rather than hiring a mainstream firm to rebuild it (which would have cost approximately 100 000 USD and taken all summer), his Amish neighbours rebuilt the barn in a few weeks for approximately 30 000 USD. The farmer commented, 'We look forward to raisings. There are so many helping, no one has to work too hard. We get in a good visit'. Interventions and policy would do well to figure out ways to help people 'get in a good visit' while they engage in PEBs. Finally, regarding autonomy, many current attempts to motivate PEBs involve external incentives like money and status; unfortunately, substantial evidence suggests that, while monetary and other rewards can indeed motivate behaviour, they undermine the kind of autonomous regulation of behaviour that results in sustained, high-quality motivation [63] . From an SDT perspective, it is better to provide an autonomy-supportive environment that helps people to internalize the regulation of their behaviour, so they find engaging in the behaviour to be interesting, challenging and consistent with their identity and important values. Approaching interventions and policy with this in mind would probably lead to a wholly different set of approaches to encourage PEBs than what is currently used by many governments and civil society organizations.
(b) If well-being causes pro-ecological behaviours
If people who are typically happy or are temporarily in a pleasant mood engage in more PEBs, then one obvious approach is to follow the suggestions of Diener & Seligman [64] , Layard [65] and others to implement policies that directly improve the happiness and WB of the citizenry. Many options have been described along these lines, and here I will just repeat two that I think hold particular promise. First, given the epidemics of depression and anxiety common in more economically developed nations (especially among youth), it would be quite sensible to invest governmental funds to hire more mental health professionals to provide psychotherapy for those suffering and to implement prevention programmes for those at risk. Second, following the lead of some nations, states and cities, it would be useful to develop alternative indicators of progress that are directly focused on the measurement of WB rather than solely economic indicators; doing so would give policy makers better information on which to base decisions and, if frequently reported to the citizenry, could help provide public pressure to develop policies and interventions to 'move' these indicators. In addition, I would note that if being in a pleasant mood causes people to engage in PEBs, then the campaigning and communications strategies used by many environmental and governmental organizations need to be rethought. While anger, anxiety, doom and gloom can all be motivating, if those unpleasant emotional states decrease engagement in prosocial behaviours and PEBs, such efforts may be counterproductive. Indeed, some preliminary evidence suggests that guilt about one's environmental behaviour fails to create a strong, sustained motivation for future PEBs [66, 67] . As such, interventions need to be developed (and tested) to examine the effects on PEBs of elevating people's moods, giving them hope, helping them feel like they are benefiting others, etc. Notably, such campaigns would probably share much in common with the SDTbased interventions described above that attempt to improve people's need satisfaction when they engage in PEBs.
(c) If pro-ecological behaviours and well-being are caused by values, mindfulness and downshifting
My colleagues and I have written extensively elsewhere about interventions and policies that can help to focus people towards intrinsic and away from extrinsic values and that can promote downshifting and voluntary simplicity [68] [69] [70] ; others have written about the interventions [37] and policies [71] that enhance mindfulness. I will therefore close with the following thought. All of the policies that emerge from this explanation of the positive correlation between PEBs and WB would work to reduce extrinsic values, to encourage people to work, earn, spend and consume less, and/or to help people be more mindful before they buy something. Each of these policies would therefore fly directly in the face of consumer, corporate capitalism's attempts to increase extrinsic values, to encourage people to work, earn, spend and consume more, and to manipulate people into buying things. As such, while there is apparently not a conflict between PEBs and WB, there is very likely a conflict between facilitating the happy compatibility of PEBs and WB while also maintaining the current economic structure. It seems unlikely that those individuals and organizations highly invested in the current economic structure will embrace policies that deprioritize economic measures of progress, that reduce work hours, that increase the length of paid vacations, that provide excellent parental leave, that end corporate personhood, and that forbid advertising to children and the tax breaks that are currently given for advertising expenses. This is because the goal of simultaneously promoting PEBs and WB stems from a different set of values (i.e. intrinsic values) than does the goal of maximizing profit, wealth and economic growth (i.e. extrinsic values).
Such is the cautionary tale of strategies that emerge from this approach. That said, fiddling around the edges of the currently dominant economic system is unlikely to reduce carbon emissions to the level necessary to avoid widespread ecological damage or to slow the sixth great extinction currently unfolding on the only planet in the universe known to support life.
